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New Japanese Persimmon Cultivar'Kanshu' 
Masahiko YAMADA, Akihiko SATO, Hiroyasu YAMANE, Katsuichi YosHINAGA, Nobuyuki HrRAKAWA, Hiroshi lwANAMI, 
Toshiharu OzAwA, Manami K邸 UTANI,Nobuhito MITANI, Mikano YOSHIOKA, and Ikuko NAKAJIMA 
Department of Grape and Persimmon Research, National Institute of Fruit Tree Science 
National Agriculture and Bio-oriented Research Organization 
Akitsu, Higashihiroshima, Hiroshima 729-2494, Japan 
Summary 
'Kanshu'is a pollination constant non-astringent (PCNA) type of Japanese persimmon (Diospyros kaki 
Thunb.) cultivar released by the Department of Grape and Persimmon Research of the National Institute of Fruit 
Tree Science (NIFTS), Akitsu, Hiroshima, Japan, in the year 2002. The fruit is distinguished by its sweetness, 
early ripeness, no fruit cracking habits, and excellent eating quality. 
'Kanshu'resulted from the cross'Shinshu'x 18-4 made in 1986. 18-4 is a PCNA selection from the cross 
'Fuyu'x Okitsu-16. Okitsu-16 is a PCNA selection from crossing'Okugosho'x'Hanagosho'.'Kanshu'was 
primarily selected at NIFTS (Akitsu) in 1994, designated as Kaki Akitsu-14, and was tested at 27 locations in 25 
prefectures under the Fifth Persimmon National Trial initiated in 1996. It was ultimately selected, and released 
as'Kanshu'in 2002, and registered as No. 12980 under the Seeds and Seedlings Law ofJapan in 2005. 
The'Kanshu'fruit ripens in late October, earlier than'Matsumotowase-Fuyu', and later than'Izu'. Its fruit 
is moderately flat-shaped, weighing an average of 244g (slightly less than the fruit of'Matsumotowase-Fuyu') 
at NIFTS (Akitsu). The skin color is orange at harvest time, having a value of 5.5 on the color chart for'Fuyu' 
(Yamazaki and Suzuki, 1980, Bull. Fruit Tree Res. Stn. A7:19-44) at fruit apex. The flesh is moderately fine and 
moderately juicy. Soluble solids content in juice averages 18%, higher than any other lea出ngcultivar in Japan 
except'Saijo'. The fruit is PCNA, that is, itsastringency loses naturally and stably on the tree, irrespectivelly of 
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the number of seeds it contains when the tree is grown in warm areas.'Kanshu'can be commercially grown m 
'Fuyu'and'Matsumotowase-Fuyu'production areas. Fruit cracking at the calyx end, which is a serious 
physiological disorder in'Izu'and'Matsumotowase-Fuyu', does not occur in'Kanshu'. Fruit cracking at the 
stylar end does not occur, to. 
The occurrence of fruit skin darkening, a physiological disorder, was high in'Kanshu'. The ratio of fruit with 
darkened skin averaged 40% in the national trial, which was higher than'Izu'and'Matsumotowase-Fuyu'. The 
shelf life of'Kanshu'averaged 15 days at ambient temperature in the national trial, which was longer than that of 
'Izu'and shorter than that of'Matsumotowase-Fuyu'. 
The tree is moderately vigorous but less vigorous than'Fuyu'. It is intermediate between upright and 
spre抽 ngin shape. It easily produces many female flowers every year, and some male flowers. The fruits have 
high parthenocarpic ability. Fruit dropping in the early fruit-developmental stage in June and July is rare for fruit 
that were subjected to flower thinning at around 13 leaf/flower ratio. Planting pollinizer trees is not needed for 
stable fruit production. Fruit dropping in the late fruit-developmental stage after July is rare in'Kanshu'. 
Key words: cultivar, Diospyros kaki, early ripening, non-astringent, persimmon 
緒 ?? 育成経過
甘ガキには種子の有無によって甘渋性が変動する
pollination variantの甘ガキ (pollinationvariant non-astringent; 
PVNA) と，種子とは無関係に自然に脱渋するpollination
















































Fig. 1. Pedigree of'Kanshu'persimmon 
山田ら：カキ新品種‘甘秋’
Table 1. Institutes and their locations where the national trial of'Kanshu'was carried out. 
Institute (location)' 
Yamagata Pref. Sand Dune Agr. Expt. Stn. (Sakata, Yamagata) 
Fukushima Fruit Tree Expt. Stn., Aizu Test Farm (Aizubange, Fukushima) 
Gunma Hort. Exp. Stn. (Azuma, Gunma) 
Chiba Hort. Exp. Stn. (Tateyama, Chiba) 
Tokyo Metro. Agr. Exp. Stn. (Tachikawa, Tokyo) 
Kanagawa Pref. Agr. Res. Inst. (Hiratsuka, Kanagawa) 
Niigata Agr. Res. Institute, Hort. Res. Center (Seiro, Niigata) 
Ishikawa Agr. Res. Center, Sand Dune Agr. Exp. Stn. (Unoke, Ishikawa) 
Fukui Hort. Expt. Stn. (Mihama, Fukui) 
Shizuoka Pref. Citrus Exp. Stn. Deciduous Fruit Tree Br. (Hamamatsu, Shizuoka) 
Aichi-ken Agr. Res. Center, Hort. Inst. (Nagakute, Aichi) 
Aichi-ken Agr. Res. Center, Toyohashi Agr. Res. Center (Toyohashi, Aichi) 
Gifu Pref. Res. Inst. Agr. Sci. (Gifu City, Gifu) 
Mie Pref. Sci. Tech. Promotion Center, Agr. Res. Division (Ureshino, Mie) 
Nara Pref. Agr. Expt. Stn. Nara Fruit Res. Center(Nishiyoshino, Nara) 
Wakayama Res. Center Agr. Forest. Fish, Fruit Tree Expt. Stn., Kihoku Br. (Kokawa, Wakayama) 
Hyogo Pref. Agr. Inst. (Kasai, Hyogo) 
Tottori Hort. Expt. Stn. Kawahara Branch (Kawahara, Tottori) 
Shimane Agr. Expt. Stn. (Izumo, Shimane) 
Hiroshima Agr. Res. Center, Fruit Tree Res. Inst. (Akitsu, Hiroshima) 
Natl. Inst. Fruit Tree Sci., Persimmon Grape Res. Center (Akitsu, Hiroshima) 
Tokushima Fruit Tree Exp. Stn. Kenhoku Br. (Kamiita, Tokushima) 
Kagawa Pref. Agr. Exp. Stn. Fuchu Br. (Sakaide, Kagawa) 
Ehime Fruit Tree Exp. Stn. (Matsuyama, Ehime) 
Fukuoka Agr. Res. Center, Inst. of Hort. (Chikushino, Fukuoka) 
Saga Agr. Fruit Tree Exp. Stn. (Ogi, Saga) 
Kumamoto Pref. Agr. Res. Center, Fruit Tree Res. Inst. (Matsubase, Kumamoto) 
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高接ぎした‘甘秋’の 1樹および前述の ‘富有' 1樹を
用いた．山田ら (1987) の方法にしたがい，数本の側枝





‘甘秋＇の樹 勢は ‘松本早生富有＇なみの中程 度で， 樹
姿は開張と直立の中間であった (Table2). 展葉期およ
Table 2. Tree and bearing characteristics of'Kanshu','Nishimurawase','Izu','Matsumotowase-Fuyu', and'Fuyu'at NIFTS, Akitsu (1997-2001) z . 
Physiological fruit drop 
Tree Leafing Blossoming Number of Early stagev Late stage" 
Cultivar 
Kanshu 
vigor Tree shape timeY timex female flowersw (June to July) (Au ust and later) 
Moderately Intermediate between April 15 b t May 27 b Many Little None-litles 
vigorous spreading and upright 
Nishimurawase Moderately Intermediate between April 8 a May 21 a Enough Little None-medium 
vigorous spreading and upright 
Izu Not vigorous Intermediate between April 15 b May 26 b Many Litle None-medmm 
spreading and upright 
Matsumotowase・Fuyu Moderately Spreadmg April 15 b May 28 b Many Little None-litle 
vigorous 
Fuyu Vigorous Spreading April 16 b May 28 b Many Little None-litle 
Significance' 
Among cultivars ＊＊ ＊＊ 
Among years ＊＊ ＊＊ 
2 Female flowers were thinned to around 13 le甜flowerratio before flowering, and fruit were thinned to around 20 le甜fruitratio in late July. 
Y Date when 20 to 30% of the basal leaves fold out on the top of shoot. Artificial pollination was made for a part of female flowers of 
'Nishimurawase'and'Izu'. 
x Date when more than 80% of female flowers blossom. 
w Number of female flowers were classified as : Not enough (standard cultivars: Shogatsu, Zenjimaru), Enough (Maekawa-Jiro, Nishimurawase, 
Saijo), and Many (lzu, Fuyu, Hiratanenashi). 
v Little: less than 30%; Medium: 30~50%; Much: more than 50%. 
u Litle: less than 5%; Medium: 5~ 20%; Much: more than 20%. Data from 1998, an unusual year for late stage dropping, were omitted. 
t Mean separation using least significant differences at P~ 0.05. 
s In the case of evaluations that difer from year to year, two evaluations ranging over the fluctuations are shown com記ctedwith~. 
r *Significant at P~ 0.01 in analysis of variance whose model is shown below. 
Pii= 1 +Gi+Yi+ Ei 
恥 ：the performance of the ith cultivar in the jth year ; fl: overall mean ; G, : the efect of the ith cultivar ; Yi: the efect of the jth year ; 
Ei : residual. 
Table 3. Parthenocapy for physiological fruit drop in the early stage of'Kanshu'and'Fuyu'at NIFTS, Akitsu 2 • 
Year 
Cultivar 1993 1994 1996 1999 
Kanshu 11/11 (100%) Y 10/10 (100%) 47 /47 (100%) 45/46 (98%) 
Fuyu 14/72 (19%) 12/34 (35%) 54/69 (78%) 31/37 (84%) 
Average percent fruit set (%) 
99.5 
54.0 
z Female flowers were thinned to around 15 le曲flowerratio on a branch or several lateral branches, and covered by paraffin-waxed paper 
bags to prevent pollination. Parthenocapy for physiological fruit drop in the early stage was assessed by counting number of fruits born 
out of the flowers in late July. 






6~7 月の生理落果（早期落果）は 7 月の摘果時の果













































Table 4. Fruit characteristics of'Kanshu','Nishimurawase','Izu','Matsumotowase-Fuyu', and'Fuyu'at NIFTS, Akitsu (1997-2001) (1) z. 
Fruit Soluble 
Harvest weight Fruit skin solids content Brown specks Flesh 
Cultivar time (g) colorY （％） in flesh texturex Juiciness w 
Kanshu Oct. 19 cv 244 a 5.9 a 18.0 C Few Dense Medium 
Nishimurawase Oct. 3 a 233 a 5.9 a 14.9 a Many Coarse Medium 
lzu Oct. 11 b 242 a 6.6 C 15.2 a Few Dense Medium 
Matsumotowase-Fuyu Nov. 5 d 266 b 6.3 b 16.5 b Medium Medium Juicy (High) 
Fuyu Nov. 16 e 282 b 6.7 C 16.3 b Medium Medmm Juicy (High) 
Significance u 
Among cultivars ＊＊ ＊＊ ＊＊ ＊＊ 
Among years ＊＊ ＊＊ NS ＊＊ 
z Female flowers were thinned to around 13 leaf/flower ratio, and fruit were thinned to around 20 leaf/fruit ratio in late July. 
Y Color Chart value at fruit apex (Yamazaki and Suzuki, 1980, Bull. Fruit Tree Res. Stn. A7:19-44). 
x Classified into three classes: Dense (standard cultivar: Hiratanenashi, Shinshu); Medium (Fuyu); Coarse (Nishimurawase). 
w Classified into three classes: Juicy (High) (standard cultivar: Fuyu); Medium (Maekawa-Jiro); Not juicy (Low) (Suruga). 
v Mean separation using least significant differences at P~0.05. 
u * Significant at P~0.01 in analysis of variance whose model is shown below. 
Pij = 1+Gi+Yi+ Ei 
P1i : the performance of the ith cultivar in the jth year ; 1: overall mean ; Gi: the effect of the ith cultivar ; Yi: the effect of the jth year ; 
恥 ：residual. 
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Table 4. Fruit characteristics of'Kanshu','Nishimurawase','Izu','Matsumotowase-Fuyu', and'Fuyu'at NIFTS, Akitsu (1997-2001) (2) z_ 
Percent frmt Percent fruit Percent frmt 
Seeds per cracked at stylar cracked at calyx with darkened Shelf life 
Cult1var Astrmgency fruit endY (%) endx (%) frmt skinw (%) (Days)" 
Kanshu Absent 4.4 b" 0.2 ゜ 70 (8) C 16 b Nishimurawase Absent 5.1 b 0.8 16.0 11 (3) a 19 be Izu Absent-little 3.4 a 1.2 4.2 38 (0) b 9 a 
Matsumotowase-Fuyu Absent 4.5 b ゜ 17.2 16 (0) a 22 C Fuyu Absent 4.9 b 0.4 4.8 11 (0) a 28 d 
Significance' 
Among cultivars ＊ ＊＊ ＊＊ 
Among years ＊ NS NS 
z See Table 4(1) . 
Y Minute degree of cracking that is common and highly marketable for'Jiro'in Japan was not included. 
x Class small and large shown by photo in "Methods of evaluating deciduous tree fruit crops in national trials by NIFTS (1994)" were included. 
Those fruits exhibit cracking that influences their marketablility in Japan, and can be identified easily in the packing process. 
w Data from 1999, when salty winds from a late-September typhoon injured fruit skin, were omitted. Numbers in parentheses indicate the 
percentage of fruit having shallow concentric fruit crackings, which are one of factors affecting darkened fruit skin. 
v Number of days of marketability. 
" Mean separation using least significant differences at p:;:;o.05. 
t NS,*,''"''Nonsingnificant, singificant at p:;:;o.05, or significant at p:;:;0.01 in analysis of variance whose model is shown below. 
Pii=u+G; 十Y汁 Eり
恥： the performance of the ith cultivar in the jth year ; は： overall mean ; G; : the effect of the ith cultivar ; Yi: the effect of the jth year ; 





































査された‘西村早生', . 伊豆＇および‘松本早生 富有’













Table 5. Tree and bearing characteristics of'Kanshu'in the national trial (1999-2001) z. 
Physiolo印calfrmt drop 
Leafing Blossoming Number of Early stage Late stage 
Location Tree vigor Tree shape time time female flowers (June to July) (August and later) 
Yamagata Moderately vigorous April 29 June 18 Not enough-enough Little None-medium 
Fukushima Moderately vigorous Intermediatざ May 2 June 10 Enough Little None 
Gunma Moderately vigorous Intermediate April 22 May27 Many Little None 
Chiba Moderately vigorous Intermediate April 7 May23 Not enough ~ enough Litt]e ~ med1um Medium -much 
Tokyo Moderately vigorous April 16 May26 Not enough-enough Little None-htle 
Kanagawa Moderately vigorous Intermediate April 20 May29 Enough Lmle None 
Niigata April 19 June 3 Many 
Ishikawa Moderately vigorous April 23 June 2 Enough-many Litle Litle 
Fukui Moderately vigorous Spreading April 15 May29 Enough Little Little 
Shizuoka Moderately vigorous Intermediate April 5 May21 Enough Little-medium None-litle 
Aichi-Nagakute Moderately vigorous Intermediate April 15 May26 Not enough-enough LJttle Lntle 
Aichi-Toyohash1 Moderately vigorous Intermediate April 11 May21 Enough Little Litle 
Gifu Moderately vigorous Intermediate April 14 May22 Enough Little None-litle 
M1e Moderately vigorous Intermediate April 14 May24 Enough-many Little Little 
Nara Not vigorous Intermediate Apnl 16 May28 Many Little None 
Wakayama Moderately vigorous Intermediate April 8 May21 Many Little None-litle 
Hyogo Moderately vigorous Intermediate April 16 May26 Many Lmle None 
Totton Moderately vigorous Intermediate April 16 May28 Enough-many Little None 
Shimane Moderately vigorous Intermediate April 15 May31 Many Little None 
Hiroshima Moderately vigorous Intermediate April 15 May27 Enough Little None 
NIFTS-Akitsu Moderately vigorous Intermediate April 17 May29 Many Little None-htle 
Tokushima Moderately vigorous Intermediate April 11 May20 Many Little None 
Kagawa Moderately vigorous Intermediate April 9 May23 Enough Little None 
Eh1me Not vigorous Intermediate April 14 May30 Many Lmle None 
Fukuoka Moderately vigorous Intermediate April 8 May23 Enough Lmle Little 
Saga Moderately vigorous Intermediate May18 Enough-many L1ttle-med1um None 
Kumamoto Moderately vigorous April 7 Mayl2 Many Litle None 
z See Table 2 for the evaluation of each trait. 
Y Intermediate between upright and sprea出ng.
Table 6. Fruit charactenstics of'Kanshu'in the national trial (1999-2001) 2. 
Soluble Percent fruit Percent fruit Percent frua with 
Fruit solids cracked at cracked at darkened fruit 
Harvest w(egig) ht Fruit skin content Seeds stylar end cal 褐end skin Shelf life 
Location time color Astringency (%) perfru1t (%) （％） (days) 
Yamagata Nov. 5 189 5.8 Absent-httle 18.9 2.3 ゜ ゜ ゜Fukushima Nov. 1 167 5.7 Absent-litle 17.2 3.5 34 14 Gunma Oct. 27 234 6.0 Absent 17.6 0.0 ゜ ゜ 20 Chiba Oct. 10 194 4.8 Absent 16.4 3.7 98 Tokyo Oct. 16 180 5.3 Absent 18.3 3.7 ゜ ゜ 17 Kanagawa Oct. 18 241 5.8 Absent 18.2 3.1 37 12 Niigata Nov. 15 214 7.6 Absent 17.4 2.7 ゜ ゜ ゜ 21 Ishikawa Oct. 12 189 4.8 Absent 15.1 4.2 47 Fukui Oct. 17 205 4.7 Absent 17.2 2.8 ゜ ゜ 10 14 Shizuoka Oct. 20 142 5.4 Absent 18.9 1.5 8 15 Aichi-Nagakute Oct. 16 223 4.6 Absent 15.4 4.4 ゜ ゜ 62 
， 
Aich1-Toyohash1 Oct. 17 193 5.9 Absent 18.5 4.4 38 14 
Gifu Oct. 19 232 5.4 Absent 17.7 3.8 ゜ ゜ 57 10 Mie Oct. 30 230 5.9 Absent 17.7 3.3 1 91 12 Nara Nov. 1 216 5.2 Little 18.1 1.8 2 ゜ 36 Wakayama Oct. 19 235 5.7 Absent 17.1 2.6 ゜ 3 30 Hyogo Oct. 18 184 5.1 Absent 17.2 3.9 ゜ 54 11 Tottori Oct. 25 276 6.3 Absent 18.7 3.5 ゜ 31 20 Shimane Oct. 15 200 4.8 Absent 15.7 2.6 ゜ 24 Hiroshima Oct. 25 238 5.6 Absent 16.1 4.0 ゜ 63 NIFTS-Ak1tsu Oct. 20 235 5.8 Absent 17.7 4.5 ゜ 74 16 Tokushima Oct. 25 216 6.3 Absent 16.9 3.6 ゜ 60 Kagawa Oct. 20 216 5.7 Absent~ht ie 18.3 4.5 ゜ 54 14 Eh1me Oct. 24 189 5.0 Absent 17.5 3.5 ゜ 48 19 Fukuoka Oct. 31 262 5.8 Absent 17.1 4.0 ゜ 20 24 Saga Oct. 19 214 5.7 Absent 19.0 3.8 ゜ 73 10 Kumamoto Oct. 24 285 4.9 Absent 15.9 4.2 33 14 24 Average Oct. 22 215 5.5 17.4 3.3 1 1 40 15 










Table 7. Comparisons of several traits between'Kanshu'and'Nishimurawase'in the national trial (1999---2001).Z 
Phys10log1cal Soluble Percent fruit Percent frmt Percent fruit 
fruit drop Fruit Frmt sohds cracked at cracked at with 
Leafing Blossommg in the early Harvest weight skm content Seeds stylar end calyx end darkened Shelf life 
Cultivar time time stage.v time (g) color (%) per fruit （％） (%) skm (%) (days) 
Kanshu April 16 May 25 1.1 Oct. 19 216 5.5 17 4 3.6 ゜ ゜ 46 13.9 N1shimurwase April 1 May 20 1.0 Oct. 2 200 5.5 15 4 4.7 1 5 13 15.0 
Significance' 
Between cultivars ＊＊ ＊＊ ＊＊ ＊ NS ＊＊ ＊ ＊＊ ＊ 
Number of locations 
for which performance 16 16 16 16 16 16 16 16 16 16 15 7 
data were averaged 
z See Table 2 and 4 for the evaluation of each trait. 
Y Physiological fruit drop in the early stage was rated on a 1 to3 scale; l=Little (less than 30%); 2=Medium(30~50%); 3=Much(more than 50%). 
x NS, *, ** Nonsignificant, significant at P~0.05, or significant at P~0.01, respectively, in analysis of variance whose model is shown below. 
Pii= 1 +G叶 L汁 Ei
Pi : the perlom皿 ceof the ith cultivar in the jth location ; /1: overall mean ; Gi : the effect of the ith cultivar ; Li: the effect of the jth location ; 
Ei : residual. 
Table 8. Comparisons of several traits between'K皿shu'and'lzu'inthe national trial (1999-2001).2 
Phys10log1cal Soluble 
fruit drop Frmt Fruit sohds 
Leafing Blossoming m the early Harvest weight skin content Seeds 
Cultivar time time stageY 
Kanshu Apnl 16 May 27 1.0 
Izu Apnl 15 May 25 1.4 
Significance' 
Between cultivars NS ＊＊ 
Number of locatwns 
for which performance 19 20 18 
data were averaged 
z See Table 2 and 4 for the evaluation of each trait. 
Y See Table 7. 
time (g) color (%) per fruit 
Oct. 23 224 5.6 174 3.4 
Oct. 15 226 6.0 14.9 2.9 
＊＊ NS NS ＊＊ NS 
19 19 19 19 19 
Percent fruit Percent fruit Percent fruit 
cracked at cracked at with 
stylar end calyx end darkened 
（％） （％） skin (%) 
2 1 37 
6 27 19 
＊＊ 







x NS, *, ** Nonsignificant, significant at P~0.05, or significant at P~0.01, respectively, in analysis of variance whose model is shown below. 
Pij=μ, +Gi+Li+ Ei 
Pり： the performance of the ith cultivar in the jth location ; μ,: overall mean ; Gi : the effect of the ith cultivar ; Li: the effect of the jth location ; 
Ei : residual. 
Table 9. Comparisons of several traits between'Kanshu'and'Matsumotowase-Fuyu'in the national trial (1999-2001).' 
Phys10log1cal Soluble 
fruit drop Fruit Frmt sohds 
Leafing Blossoming m the early Harvest weight skm content Seeds 
Cult,var time time stageY 
Kanshu Apnl 15 May 26 1.1 
Matsumotowase・Fuyu Apnl 15 May 26 1.1 
S,gnificance' 
Between cultivars NS NS 
Number of locat10ns 
for which performance 20 22 21 
data were averaged 
z See Table 2 and 4 for the evaluation of each trait. 
Y See Table 7. 
tune (g) color (%) per fruit 
Oct. 21 217 5.5 17.4 3.4 
Nov. 5 240 5.7 16.5 3.1 
＊＊ ＊＊ NS ＊＊ NS 
21 21 21 21 21 
Percent fruit Percent fruit Percent fruit 
cracked at cracked at with 
stylar end calyx end darkened 
（％） （％） skm (%) 
2 1 41 
3 29 12 
＊＊ 







x NS, *, ** Nonsignificant, significant at P~0.05, or significant at P~0.01, respectively, in analysis of variance whose model is shown below. 
P1i=μ, +G叶 L汁 Ei
Pi : the petiormance of the ith cultivar in the jth location ; μ,: overall mean ; Gi : the effect of the ith cultiva ; Li: the effect of the jth location ; 







より 5日遅かった (Table7). また，同様に‘伊豆’お
よび‘松本早生富有’と比較したところ，有意な差はな





























































有意な差はなかった (Table7 , 8 , 9) . 
果頂裂果はほとんどの場所で発生しなかった (Table6).
対照品種との比較では‘西村早生’の 1%に対して‘甘
秋＇は 0%,'伊豆＇の 6%に対して 2%,'松本早生富
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Fig. 2. Fruiting shoots (A) and fruit (B) of'Kanshu'Japanese persimmon. 
